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Biopsies of clinically normal skin and oral mucosa demonstrated linear bands oflgA in the basement membrane zone on direct immunofluorescence. Direct immunofluorescence of conjunctiva was negative. Serum was examined for circulating IgA antibodies, which were detected at a titre of 1 :8. Normal human skin was chemically separated through the lamina lucida of the basement membrane zone by incubation with 1 M NaCl. This was then used as a substrate for indirect immunofluorescence, and the IgA antibodies adhered to the dermal aspect of the tissue (Figure 2 ). Normal full-term placenta was also used as a substrate for indirect immunofluorescence and IgA antibodies bound in a linear band to the amniotic and chorionic basement membranes. The patient's serum was used to probe for antigenic components of both epidermal and dermal basement membrane extracts in a Western blotting experiment (SDS PAGE); however, no binding could be demonstrated.
Following removal of the hydatidiform mole, serum human chorionic gonadotrophin levels returned to and have remained normal.
Discussion
Linear IgA disease is an uncommon autoimmune dermatosis in which there is subepidermal blistering. The diagnosis is made by the demonstration of a band of IgA deposited in a linear fashion along the basement membrane of clinically normal skin. Circulating IgA autoantibodies may be detected by indirect immunofluorescence. These antibodies are thought to be pathogenic. Clinical and immunological evidence of mucosal involvement is a common finding'. The pattern of conjunctival disease which we reported here, however, is unusual and has not previously been reported in linear IgA disease. The basement membrane component against which the IgA autoantibodies are directed in linear IgA disease is not yet fully categorized. In the majority of patients, an autoantibody adheres to the epidermal aspect of chemically cleaved tissue when such tissue is used as a substrate in an indirect immunofluorescence assay'. Our patient's pattern of indirect immunofluorescence, with dermal binding, is therefore uncommon. Immunoelectronmicroscopy suggests, however, that the linear IgA antigen Journal of the Royal Society of Medicine Volume 82 July 1989 439 is present in the sublamina densa region of the basement membrane", This lies on the dermal aspect of chemically (1 M NaC}) separated skin. Our patient's indirect immunofluorescence studies would therefore support such a conclusion.
The onset of the skin eruption with the development of hydatidiform mole suggests that the tumour may have been synthesizing and expressing the linear IgA antigen and thus triggering an immune response. Pemphigoid gestationis has previously been reported in association with hydatidiform mole. In pemphigoid gestationis there is good evidence that placental production of pemphigoid gestationis antigen is responsible for the initiation of the immune response. Circulating autoantibodies then cause subsequent subepidermal blister formation by binding to closely related molecules in the cutaneous basement membrane. We suggest that a similar sequence of events has caused an IgA autoantibody to be formed by our patient in response to her hydatidiform mole.
Cold urticaria is the commonest type of physical urticaria, and the condition can be unpleasant, particularly in childhood when avoidance of cold exposure is not always practical. Treatment with antihistamines is often ineffective, and frequently causes side-effects. Recently both ketotifen, a mast-cell stabilizer-" and terbutalinev' have been shown to be of benefit in chronic urticarias, but only ketotifen has been studied in children. We present the outcome of treatment with both drugs, and a novel method of assessment, in a child with primary acquired cold urticaria.
Case report
A 9-year-old girl presented with a five year history of a rash on the exposed areas of her body after being in the cold. Precipitants of the rash were: cold weather, swimming and a cold wind even during the summer. Her skin would itch, and a bright red blotchy rash would appear, later developing raised white centres. On one occasion, she had fainted after climbing into a cold bath. There was no family history of urticaria or atopy, and she had been previously well. At presentation, there were no abnormal physical findings. An ice-cube, when placed on the flexor surface of her forearm, produced erythema in 60 s and a wheal in 75 s.
Oral terfenadine was of no benefit, and her symptoms were becoming more troublesome, so ketotifen and terbutaline were assessed in an objective study.
The two drugs were given orally in the following order for periods of at least four weeks; ketotifen 1 mg twice daily, terbutaline 3 mg thrice daily, and both drugs together at the same doses. The effect of treatment was assessed at the end of each treatment period, and also prior to treatment and five weeks after the end of treatment; thus five assessments were performed. At each evaluation, Case presented to Section of Paediatrics, Change in systolic blood pressure (mmHg) Figure 1 . Maximum change in systolic blood pressure from baseline during cold water immersion test at the end of each treatment period. "Same procedure, but without cold water immersion the girl and her mother graded the severity of symptoms during the period. An ice-cube was then held against the flexor surface of the girl's right forearm for 4 min, and the wheal and flare measured 5 min after its removal. The final test was carried out as follows. Resting blood pressure was measured in the right arm, and with a tourniquet around the left upper arm, the left forearm was then immersed in ice-coldwater for 4 min. After a further 5 min, the tourniquet was released, and the blood pressure in the right arm was recorded every minute until it returned to the resting value. Both drugs improved the symptoms, although from the family's assessment, there was no difference between them. There were no side-effects. Both drugs abolished whealing, and reduced the flare in response to the ice-cube. The results of the blood pressure measurements are shown in Figure 1 . The systolic blood pressure fell markedly without medication, both before (when only 1.5 min immersion was managed) and after treatment. Both ketotifen and terbutaline reduced this fall in bloodpressure, but the results were not additive. A control test was performed while off medication, but without the cold water immersion, and the blood pressure rose as shown; thus the fall in systolic blood pressure cannot be attributed to the test procedure itself.
Discussion
The cutaneous manifestations of cold urticaria are thought to be due to local release of histamine and other histamine-like substances. Levels of such substances are known to rise in the venous effluent from the arm of a patient with cold urticaria when immersed in cold water 6 • Histamine, when infused into volunteers, produces a doserelated fall in blood pressures. A case has been reported of a child with cold urticaria who suffered a profound fall in blood pressure after total immersion in cold water, presumably due to massive release of histamine and other mediators'. We therefore used this fall in blood pressure as an indication of histamine release, and showed that both ketotifen and terbutaline reduced the blood pressure fall, presumably by inhibiting histamine release. This reduction correlated with the improvement in symptoms, and with a reduction in wheal and flare response to provocation. This is the first time to our knowledge that this technique has been employed.
Ketotifen and terbutaline are believed to inhibit mast cell degranulation by increasing intracellular cyclic AMP. Ketotifen has been shown to be effective in the treatment of cold urticaria in children'P, and its effect on other urticarias in adults was improved when terbutaline was added", although 7 days of terbutaline alone is said to be ineffective in cold urticaria in adults". However, where terbutaline has been effective in idiopathic chronic urticaria in adults, its maximum effect was not seen until after a month of treatment.
We have shown a response in one child with cold urticaria to both ketotifen and terbutaline, with no side-effects. The measurement of systolic blood pressure change after cold-water immersion of a limb correlated with improvement in symptoms, and probably reflects local histamine release.
